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(54) Glycopeptide antibiotic amide derivatives 

(57) The present invention is directed to amides of 
antibiotic A82e46B (also known as chloroorienticin A), 
and of N^-derivatives of A82846B. The present amide 
compounds are useful as ant tbacte rials « especially for 



the control of gram positive bacteria; the compounds are 
particularly useful for the control of resistant bacterial 
strains, such as vancomycin-resistant-enterococci 
CVRE"). 
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Description 

The present invention is directed to glycopeptide amides, more particularly to amides of antibiotic AB2646B, also 
Known as chtoroorienticin A, and of -derivatives of A62846B. These amides are useful as antibacte rials, especially 
tor the control of gram positive bacteria; the compounds are particularly useful tor the control of resistant bacterial 
strains, such as vancomycin-resistant-enterococci ("VRE"). 

The compounds of the present invention are defined by Formula 1: 



NH 




wherein R"" is: 

hydrogen or -CHgR^; 

wherein R^ is: 

hydrogen, 
alkyi of CtCi5, 
aikenyi of 02-0^5, 
alkynyl of Cg-C^s, 
haloalkyi of C^-Cy, 
acenaphthenyl, 
2-fluorenyl, 

9, 1 0-dihydro-2-phenanth renyl. 

atkylof C^-Cii-R3. 
alkenyl of Cg-Cy-R^, 
alkynyl of Cg-Cy-R^, or 
alkylof C1-C7-O-R3, 



wherein R^ is a radical of the formula: 
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-R4- 



linker 



(0 or 1) "R 



{0 or 1) 



wherein each independently represents phenyl, cycloalkyi of Cg-Cg. naphthyl, or thienyl, each of which Is unsub- 
stiluted OT is optionally substituted with one or two substituents, each ot which is independently alky I of CX, -C^o, haloalkyi 
10 of C1-C2, haloalkoxy of Ci-Cg, alkoxy of Ci-Ciq. halo, cyano, or nitro; 
and 'linker' is: 



IS 



20 



alkylene of C^-Cg, 
O-alkylene of C^-Cg, 
alkylene of Ci-Cg-O-, 

N(H or toweralkylof C,- 

S-. 

SO-. 



C3)-. 



2S 



0 

B 

-NH-C- 
0 
I 

-C-NH- 



30 



CH=CH-. 
N=N-, 



3B 



O 
II 

-0-C- 



40 



0 
II 

-C-0- 



45 



and wherein is defined as follows: 



(1) each independently represents hydrogen, 



so 



SB 



cycloalkyi 0I Cg-Cg. 
cycloalkenyl of Cg-Cg. 

phenyl or substituted phenyl bearing from one to three substituents, each of which is independently 

halo, 

nitro, 

loweralkyl of C^-C^, 
cycloalkyi of Cg-Cg, 
loweralkoxy of C1-C4. 

haloloweralkyl of C,-C4, or haloloweralkoxy of C^-C^; 
naphthyl, 
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biphenylyl, 

radical ol the lormula -F^-(R^)0, 1, or 2, wherein is loweralkyi o1 C^-Cg optionally substituted by from one 
to three substrtuents, each of which is independently selected from the group consisting of halo, nitro, cyano, 
loweralkoxy of CyC^, haloloweralkyi of C1-C4. and haloloweralkoxy of CyC4\ and is 




wherein each R^ is independently hydrogen or ioweralkyi of C1-C4 or one R® is hydrogen and the o^er R^ is 
tert-butoxycarbonyl, or R^ is phenyl or substituted phenyl as defined above, or 

(2) one R5 is hydrogen and the other R5 is (2-furanon-3-yI); or 

(3) both R^s are taken together with the nitrogen and constitute a five- to seven-merr^ered heterocyclic ring 
optbnally containing in addition to the indicated n itrogen atom one additional hetero ring atom which is nitrogen, 
oxygen, or sulfur, and which heterocyclic radical can be unsubstituted or substituted with from one or two 
substituents, each of which is loweralkyi of C-^-C^, loweralkoxy of CyC2, phenyl, benzyl, or C-i-Cg-alkanoyl; 
or a salt thereof. 

Certain compounds of the present invention are preferred. Amides of A62B46B derivatives {R^=-CH2R2) generally 
exhibit antibacterial activity at concentrations lower than the amides of A82846B itself (Ri=H). 

Antibacterial activity is further enhanced by emptoying certain '-CH2R^' groups such as the following: 

(4-phenylbenzyl) 

(4-(4-chJorophenyl)benzyl) 

(4-(4-methylphenyl)ben2yl) 

(A-phenoxybenzyl) 

((4-n-butylphenyl)ben2yl) 

(4-ben2ylbenzyl) 

Primary amines (H2N-R5) may sometimes be preferred, for availability of starting materials and convenience of syn- 
thesis. Compounds wherein R2=R3 are also preferred. Other preferences will be apparent from the further teachings 
herein. 

The compounds of the present invention are prepared by reacting A82846B (Ri=hydrogen) or an N^-derivative 
thereof (R1=-CH2R2), defined by Formula II: 
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10 



15 



20 



2$ 



HO 

with an amine of the fornnula 




II 



30 



35 



40 



The Fornnula It compounds are known or prepared in standard procedures. AB2846B (Ri=hydrogen) is the subject 
of U.S. Patent 5,312,738. The derivatives, those compounds of Formula II wherein Ri is -CHgR^, are prepared from 
A82846B by reductive alkylation. A82646B is initially reacted with an aldehyde to form an intermediate SchifPs base, 
which is subsequently reduced to obtain the desired Fomiula II compound. Alkylation at the Nt* position, in preference 
to other reactive sites in the molecule, is favored by supplying a source of soluble copper. Copper (11) acetate is a 
preferred source of copper. The copper is preferably supplied in an amount equimolar with the AB2846B. Examples 
of the Formula II compounds are to be found in EPO 667,353, published August 16, 1995. 

The reaction of Formula II compounds and amines of the formula 



45 



50 



55 



yields the compounds of the present invention. The reaction conditions are not critical. The reaction proceeds well 
when carried out in a solvent such as DMF, DMSO, or a mixture of DMF and DMSO. and at reaction temperatures of 
0 to 100_C, although the reaction is conveniently conducted at room temperature. Generally, the reaction is conducted 
with equimolar proportions of the reactants or an excess of the amine. 
The reaction is facilitated by the use of a coupling agent, such as: 

a) benzotriazol-l-yloxy-tripyrrolidinophosphonium hexafluorophosphate, one form of which is sold under the trade- 
mark PyBOP® (Calbiochem-Novabiochem AG); 

b) benzotriazol-l-yloxytris{dimethylamino)phosphonium hexafluorophosphate CBOP"); 

c) 0-ben2Otria2ol-Vyl-N,N,N'N'-tetramethyluronium hexafluorophosphate ('HBTU"); 

d) 1,3-dicyclohexylcarbodilmide ("DOC"), alone or in combination with l-hydroxybenzotriazole hydrate ('HOBT'); 

e) N,N'-dicyc!ohexyl-4-morphotinecarboxamidine ('WSC'); and 
t) (2-ethoxy-1-ethoxycarbonyl)-1,2-dihydroquinoline ('EEDQ'). 
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The first listed of these is preferred. In general, the coupling agent is supplied in an equinnolar annount or in an excess. 

The product can be isolated by precipitation or by lyophllization of the reaction nnixture, and purified if desired in 
a conventional nnanner, such as by HPLC, Characterization of products is best accomplished by Fast Atom Bombard- 
ment Mass Spectroscopy (FAB»MS). 
5 When it is desired to employ a saft, a compound ot the present invention can be reacted with a mineral or organic 

acid, in techniques welt known to those skilled in the art. Pharmaceutically-acceptable salts are preferred. 

The following example reports the preparation ot an exemplary compound of the present invention. 

Example 1 : 

10 

N^-f4-PHENOXYBENZYUAB2846B. 3-fDlMETHYLAMIN0)PR0PYLAMIDE, TRIFLUORO ACETATE SALT 

A mixture of N'*-(4-phenoxyben2yl)A82846B, trifluoroacetate salt, (0.66B g, 0.376 mmol, 1.0 equivalent) in 25 ml 
dimethylsuttoxide (DMSO) under an atmosphere of argon was treated with 3-(dtmethylamino)propylamtne {0.038 g, 
IS 0.376 mmol, 1.0 eq.) and benzotriazol-l-yloxytripyrrolidinophosphonium hexafluorophosphate (PyBOP®) (0.196 g, 
0.376 mmol, 1.0 eq). The mixture was stirred at room temperature tor 1 hour, diluted wi^ 100 ml H2O, and lyophilized 
to give a solid. 

The analytical method tor analysis was 1 5% CHgCN/O.l^o TFA at time 0 to 80% CH3CN/O.170 TFA at 1 5 minutes. 
The UV wavelength used was 235 nm and the flow rate 2 ml/minute. Analysis was done using a Waters Nova-pak C1B 

20 RCM column (8 x 100 mm) with a Nova-pak CI 8 guard insert. The solid was purified by preparative reverse-phase 
high performance liquid chromatography (HPLC) using a Waters 3 x (40 x 1 00 mm) CIS Nova-pak cartridge with Waters 
C18 Nova-pak guard insert and utilizing a TFA buffer system. The desired fraction was lyophilized to give the trifluor- 
oacetate salt, a white solid (0.455 g. 55%). The product was characterized by FAB»MS, (M+3H), 1860. 

Other products of the present invention were prepared as in Example 1 or with some modifications of the procedure. 

2S Modifications included varying the solvent, providing a longer reaction time, up to 123 hours, increasing the amount 
of amine and/or coupling agent up to 5 equivalents, and using the compound of Formula I as a free base. The reaction 
appeared to work best with DMSO, but DMF was easier to remove. The reaction was analyzed by HPLC to determine 
if product was present; if the reaction was incomplete, more amine (1-5 eq) and coupling agent (1-5 eq) were added 
with solvent and the reaction was continued from 3.5 hours to 48 hours longer. 

30 Other examples of the present invention are listed in Table 1 . 
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The Invention is further illustrated by Examples 25 and 26. 
Exannple 25: 

N^>(4-(4-CHLOROPHEN YUBENZYL)AB2B46B. 5-(TERT-BUTOXYC ARBONYLAMlNO)PENTYLAMiDE . TRl S 
(TRIFLUOROACETATE) SALT 

A mixture of NS4-(4-chlorophenyl)benzyl)A82846B, diphosphate salt (0.5 g, 0.251 mmol, 1.0 equivalent) in 8 ml 
dimethylformamide (DMF) and 4 ml dtmethylsu If oxide (DMSO) under an atmosphere of nitrogen was treated with ben- 
zotriazol-l-yloxytripyrrolidinophosphonium hexafluorophosphate (PyBop®) (0.261 g, 0.502 mmol, 2.0 eq), N,N-diiso- 
propylethylamine (0.097 g, 131 ^1, 0.75 mmol, 3.0 eq). and N-(tert-butoxycarbonylamino)-1 ,5-diaminopentane (1 05 ^il, 
0.50 mmol. 2 eq) . The mixture was stirred at room temperature for 5 days, then diluted with 80 ml acetone to produce 
a precipitate. The solid was collected by filtration to yield 526 mg of crude solid. 

The analytical method for analysis was 100/0-25/75%, A/B over 30 minutes (A-0.1% TFA, 5% acetonitrile in water 
and B-acetonitrile). The UV wavelength used was 235 nm and the flow rate was 2 ml/minute. Analysis was done using 
a Waters \x bondapak™ CI 8 column (3.9 X 300 mm, 10 jim, 125 A). 

The solid was purified by preparative reverse-phase high performance liquid chromatography (HPLC) on a Waters 
Prep 2000 system using a Waters Nova-pak® CI 8 cartridge [3 X (40 X 100 mm), 6 \im, 60 A] with a Waters Nova- 
pak® CI 8 guard insert. The solvent system utilized was 0/100-75/25, B/C over 30 minutes (B-acetonitrile and C=:0. 1 % 
TFA, 5% acetonitrile in water). The UV wavelength used was 235 nm and the flow rate was 50 mlAninute. The titled 
product was isolated (125 mg, 21% yield) and characterized by FAB-MS: calcd for C96H^i7Cl3Ni2027 1974.7, found 
1976.2 {M+2H). 

Example 26: 

N4-f4-(4-CHLOROPHENYUBENZYUA82846B, 5-AMINOPENTYLAMIDE, TETRA(TRIFLUOROACETATE) SALT 

A mixture/suspension of N^-(4-(4-chlorophenyI)benzyl) A82646B, 5-(tert-butoxycarbonylamino)pentylamide, tris 
(trifluoroacetale) sail, 0.125 g. 0.0539 mmol, 1 eq) in 15 mi dtchloromethane was treated with trifluoroacetic acid (500 
^l, 6.49 mmol, 120.4 eq) at O'C. The reaction was stirred and allowed to warm to room temperature over 2.25 hours. 
A residue adhered to the side of the flask and was dissolved by adding methanol. The solvents were removed under 
vacuum and the residue was azeotroped with toluene (2X) to yield a white solid. The solid was analyzed and purified 
as above to yield the titled product (77 mg, 61% yield). The material was characterized by FAB-MS: calcd for 
CgiH^ogCfaNigOgs 1874.7, found 1877,7 (M+3). 

The compounds of Formula I are useful for the treatment of bacterial infections. Therefore, m another embodiment, 
the present invention is directed to a method for controlling a bacterial infection in a host animal, typically a warm- 
blooded animal, which comprises administering to the host animal an effective, antibacterial amount of a compound 
of Formula i. In this embodiment, the compounds of the present invention can be used to control and treat infections 
due to various bacteria, but especially gram-positive bacteria. In a preferred embodiment, the compounds are used to 
control and treat infections due to bacteria resistant to existing antibacterials. For example, certain bacteria are resistant 
to methicillin, and yet others are resistant to vancomycin and/or teicoplan in. Strains of Enterococcus resistant to van- 
comycin are referred to as 'VRE" (vancomycin-resistant Enterococcus ): these strains represent a serious problem, 
especially in nosocomial settings. The present compounds provide a technique for controlling and treating infections 
due to VRE. 

In carrying out this embodiment of the invention, the compounds can be administered by any of the conventional 
techniques, including the oral route and parenteral routes such as intravenous and intramuscular. The amount of com- 
pound to be employed is not critical and will vary depending on the particular compound employed, the route of ad- 
ministration, the severity of the infection, the inten/al between dosings, and other factors known to those skilled in the 
art. In general, a dose of from about 0.5 to about 100 mg./kg. will be effective; and in many situations, lesser doses of 
from about 0.5 to about 50 mg./kg. will be effective. A compound of the present invention can be administered in a 
single dose, but in the known manner of antibacterial therapy a compound of the present invention is typically admin- 
istered repeatedly over a period of time, such as a matter of days or weeks, to ensure control of the bacterial infection. 

Also in accordance with known antibacterial therapy, a compound of the present invention is typically formulated 
for convenient delivery of the requisite dose. Therefore, in another embodiment, the present invention is directed to a 
pharmaceutical formulation comprising a compound of Formula !, in combination with a pharmaceutically-acceptable 
diluent or carrier. Such diluents and carriers are well known for both oral and parenteral routes of delivery. In general, 
a formulation will comprise a compound of the present invention in a concentration of from about 0.1 to about 90% by 
weight, and often from about 1 .0 to about 3%. 
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The anttoacterial efficacy of the present compounds is illustrated in TABLE 2. The minimal inhibitory concentrations 
(MlCs) were determined using a standard broth micro-dilution assay. 
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wherein each independently represents phenyl, cycloalkyi of Cg-Cg, naphthyl, or Ihienyl, each of which is un- 
substrtuted or is optionally substituted with one or two substituents, each of which is independently alkyi of C^- 
Cio> haloalkyi of C,-C2, haloalkoxy of C,-C2, alkoxy of C,-Cio. halo, cyano, or nitro; 
and linker" is: 

alkylene of CtC3, 
0-alkylene of C^-Ce. 
alkyleneof Ci-Ce-O-, 

- 0-, 

- N(H or loweralkyi ot C1-C3)-. 
- 

- SO-. 

- S62-, 

0 
I 

-NH-C-, 

0 
I 

-C-NH" 



- CHrCH-. 

- N=N-. 



0 
II 

-0-C- , 

or 



0 
II 

-C-0-; 

and wherein is defined as follows: 

(1) each R5 independently represents 

hydrogen, 
cycloalkyi of Cg-Cg. 
cycloalkenyl of C5-C6, 

phenyl or substituted phenyl bearing from one to three substituents, each of which is independently 

halo, 

nitro, 

loweralkyi of C1-C4, 
cycloalkyi of Oq-C^, 
loweralkoxy of C^-C^, 
halotoweralkyi of C^C^, or 
haloloweralkoxy ot C^-C^, 
naphthyi, 
biphenylyl. 

radical of the fornnula -R®-(R^)o. 1, or 2, wherein is loweralkyi of C^Cq optionally substituted by from 
one to three substituents, each ot which is independently selected from the group consisting of halo, nitro, 



Claims 
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1 . A compound of the formula: 




wherein is: 



hydrogen or -CHgR^; 

wherein R2 is: 

hydrogen, 
alky! of C^-C^s, 
alkenyl of C2-C15, 
alkynyl of C2-C15. 
haloalkyi of C^Oj, 
acenaphthenyl, 
2-fluorenyl, 

9,10-dihydro-2-phenanthrenyl, 
R3 

alkyi of Ci-Cii-R^ 
alkenyl of Cg-Cy-R^, 
alkynyl of Cg-Cy-R^, or 
alkyi of CtC7-0-R3 

wherein R3 is a radical of the formula: 



linker 



(0 or 1) 



(0 or 1) 
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cyano, loweralkoxy of C1-C4, haloloweralkyl of C1-C4, and haloloweralkoxy of C,-C4; and is 

Wherein each is independently hydrogen or loweralkyi of C^-C4 or one R® is hydrogen and the other 
Is tert-butoxycarbonyl. or is phenyl or substituted phenyl as defined above, or 

(2) one R5 is hydrogen and the other RS is (2-f uranon-3-yl); or 

(3) both R^s are taken together with the nitrogen and constitute a five- to sevennnembered heterocyclic 
ring optionally containing in addition to the indicated nitrogen atom one additional hetero ring atom which 
is nitrogen, oxygen, or sulfur, and which heterocyclic radical can be unsubslituted or substituted with from 
one or two substituents, each of which is loweralkyi of C^-Cg. loweralkoxy of C^-Cg, phenyl, benzyl, or C^- 
Cg-alkanoyl; or a salt thereof. 

2. A compound of Claim 1 wherein R^ is -CH2R2 and R2=R3, 

3. A compound of either of Claims 1-2 wherein Ri is 4-phenylbenzyl. 

4. A compound of either of Claims 1 -2 wherein R^ is 4-(4-chIorophenyl)benzyI. 

5. A pharmaceutical formulation comprising a compound of any of Claims 1 -4 in combination with a pharmaceutically- 
acceptable diluent or carrier 

6. A method of treating a bacterial infection in a host comprising the step of administering to the host an effective 
amount of a compound of any of Claims 1 -4. 

7. A method of Claim 6 wherein the bacterial infection is attributable to a vancomycin-resistant-enlerococcus. 

8. A compound of any of Claims 1 -4 for use in antibacterial therapy 

9. A compound of any of Claims 1 -4 for use in antibacterial therapy against vancomycin-resistant-enterococcus. 

10. A process for the preparation of a compound of Claim 1 which comprises reacting a compound of Formula II, 
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HO r^.^ V 



II 



wherein is: 

hydrogen or -CH2R^; 

wherein is: 

hydrogen, 
alkyi of Ci-C^g, 
alkenyl of C2-C,g, 
alkynyl ot Cg-C^g. 
haloalky! of C1-C7, 
acenaphthenyl, 
2-fluorenyl, 

9, 1 0-dihydro-2-phenanthrenyl, 

alkyI of Ci-CitR3, 
alkenyl of Cj-Cy-R^, 
alkynyl of Cg-Cy-R^, or 
alkyI of C1-C7-O-R3.. 

wherein R^ is a radical of the formula: 



-R4- 



linker/o or n -R^ 



(C or 1) 



wherein each R* independently represents phenyl, cycloalkyi ot Cg-Cg, naphthyl, or thienyl, each of which is un 
substituted or is optionally substituted with one or two substituents. each of which is independently alkyI of 
0,0. habalkyi 0I C1-C2, haloatkoxy 0I Ci-Cg, alkoxy ot 0,-0,0. ^s'o- cyano, or nitro; 
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and 'linker* is: 

alkylene of C^-C3, 
O-alkylene of C^-Cg, 
alkylene of Ci-Cg-O, 

- 0-. 

- N(H or loweralkyi of CyC^y, 

- SO-. 

- S02-, 



o 

i 



o 

I 

-C-NH- 

- CH=CH-, 

- N=N-. 



0 
II 

-0-C- 



or 



-C-0-; 



with an amine of the formula 



Wherein is defined as follows: 
(1 ) each independently represents 



hydrogen, 
cycioatkyi of Cg-Cg. 
cycloalkenyl of Cg-C^, 

phenyl or substituted phenyl bearing from one to three substituents. each of which is independently 

halo, 

nitro, 

loweralkyi of C1-C4, 
cycloalkyi of Cg-Cg, 
loweralkoxy of C^-Cj^, 

haioloweralkyi of C1-C4, or haloloweralkoxy of C1-C4; 

naphthyl. 

biphenylyl, 

radical of the formula -R6-(R7)0, 1 , or 2, wherein is loweralkyi of Ci-Cg optionally substituted by from 
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one to three substituents, each of which is independently selected from the group consisting of halo, nitro, 
cyano, loweralkoxy of C^-C4, haloloweralkyl of CyO^, and haloloweralkoxy of C1-C4; and is 

-n: p 



wherein each is independently hydrogen or loweralkyi of C1-C4 or one R^ is hydrogen and the other 
RS is tert-butoxycarbonyl, or R^ is phenyl or substituted phenyl as defined above, or 

(2) one R5 is hydrogen and the other RS is (2-furanon-3-yl); or 

(3) both R^s are taken together with the nitrogen and constitute a five- to seven-membered heterocyclic ring 
optionaily containing in addition to the indicated nitrogen atom one additional hetero ring atom which is nitrogen, 
oxygen, or sulfur, and which heterocyclic radical can be unsubstituted or substituted with from one or two 
substituents, each of which is loweralkyi of C-,-C2, loweralkoxy of Ci-Cg, phenyl, benzyl, or C^-Cg-alkanoyl; 
and optionally forming a salt thereof. 
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